We establish weak and strong convergence of Ishikawa type iterates of two pointwise asymptotic nonexpansive maps in a Hadamard space. For weak and strong convergence results, we drop "rate of convergence condition", namely 
Introduction
A metric space   , X d is a length space if any two points of X are joined by a rectifiable path (that is, a path of finite length) and the distance between any two points of X is taken to be the infimum of the lengths of all rectifiable paths joining them. In this case, d is known as length metric (otherwise an inner metric or intrinsic metric). In case, no rectifiable path joins two points of the space, the distance between them is taken to be .  A geodesic path joining x X  to y X  (or, more briefly, a geodesic from x to y) is a map c from a closed interval   0,l   to X such that   of c is called a geodesic (or metric) segment joining x and y. We say X is: 1) a geodesic space if any two points of X are joined by a geodesic and 2) uniquely geodesic if there is exactly one geodesic joining x and y. for each ,
x y X , which we will denote by  
, , x y called the segment joining x to y.
A geodesic triangle  1 2 3 , ,  , ,
, , Kirk and Xu [6] studied (in Banach spaces) the existence of fixed points of asymptotic pointwise nonexpansive selfmap on defined by:
Their main result ( [6] , Theorem 3.5) states that every asymptotic pointwise nonexpansive selfmap of a nonempty closed bounded convex subset C of a uniformly convex Banach space has a fixed point. This result of Kirk and Xu is a generalization of Goebel and Kirk fixed point theorem [7] for a narrower class of maps, the class of asymptotic nonexpansive maps, where (using our notation) every function n is a constant function. In 2009, the results of [6] were extended to the case of metric spaces by Hussain and Khamsi [8] . As pointed out by Kirk and Xu in [6] , asymptotic pointwise maps seem to be a natural generalization of nonexpansive maps. The conditions on n can be, for instance, expressed in terms of the derivatives of iterations of T for differentiable T. 
Then note that without any loss of generality, T is an asymptotic pointwise nonexpansive map if
and Moreover, we recall that is uniformly LLipschitzian if for some we have that for
x y K  and asymptotic nonexpansive if there is a sequence
for all x y C and ; 1 n  semi-compact (completely continuous) if for any bounded
S T C Let be asymptotic pointwise nonexpansive maps with function sequences and satisfying and
Therefore throughout the paper, we shall take  
as the class of all pointwise asymptotic nonexpansive self maps T on C with function sequence n with for every Also F will stand for the set of common fixed points of the two maps
We assume that c n is a bounded function for every and all the functions c n are not bounded by a common constant, therefore a pointwise asymptotic nonexpansive map is not uniformly Lipschitzian. However, an asymptotic nonexpansive map is a pointwise asymptotic nonexpansive as well as uniformly Lipschitzian. The smallest of such numbers q will be called a quasi-period of [8] have shown that if X is a Hadamard space and C a nonempty bounded closed convex subset of X, then any pointwise asymptotic nonexpansive selfmap on C has a fixed point. Moreover, this fixed point set is closed and convex. The proof of this important theorem is of the existential nature and does not describe any algorithm for constructing a fixed point of an asymptotic pointwise nonexpansive map. This paper aims at complementing their paper. It is also well known that the fixed point construction iteration processes for generalized nonexpansive maps have been successfully used to develop efficient and powerful numerical methods for solving various nonlinear equations.
Hussain and Khamsi
Several authors have studied the generalizations of known iterative fixed point construction processes like the Mann process (see e.g. [9, 10] ) or the Ishikawa process (see e.g. [11] ) to the case of asymptotic (but not pointwise asymptotic) nonexpansive maps. There is huge literature on the iterative construction of fixed points for asymptotic nonexpansive maps in Hilbert, Banach and metric spaces, see e.g. [1, 3, 7, [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [27] [28] [29] [30] [31] [32] and the references therein. Schu [32] proved the weak convergence of the Mann iteration process to a fixed point of asymptotic nonexpansive maps in uniformly convex Banach spaces with the Opial property [28] 
We say that , , , ,
Fixed Point Approximation
Following the investigations of Hussain and Khamsi [8] , the existence of the fixed point of pointwise asymptotic nonexpansive map can not be achieved without its bounded domain. We shall follow them for the purpose. We start with proving the following lemma.
therefore taking on both the sides of inequality (2.5) and using (2.1) .2) is well defined. If the set is quasiperiodic and
Proof. Set and 
Then use (CN) inequality (1.1) for the scheme (1.2) to have
Therefore the above inequality becomes > 0 r
From (2.6), the following two inequalities are obtained
, .
Now, we prove that
Then there exists a subsequence(use the same notation for subsequence as for the sequence) of x and 0 
2) the converse of (1) llowing open question. we replace w
